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1020020081736 ^^ <a^}: 2003/6/21 

^ll^S^l ^^Ifil- ^l2ti]:£^l ^>^lA>o]oil ^^S)^ ^(H:£ ^>u)-oi ^ul^V 

^11^5:1- ^^^^ ^^}<^ ^7] m^^M] ^^IS- #^s:>^ ^ll^^7l» ^WjsrH 

, ^7] ^12«V£^1 ^^1^ ^12 <^1^tflolE-ll- ^^^}o^ 4711 Si s^lif^^cHlA-l o]2^ §>q-fil 
efl^i* ^12^^S. ^^*>^ ^12#^MUX; ^7] ;*112^^* ^7l ^51^^^ >y- 
71 ;Hllti>£^MJ-^lS. ^12^^711- ^til^H. >^7l .^lia]:i^l ^J-^1^ ^7l ;^ll 

^^<^1 Sl^rM ^olS *>i4^ 7l§^'a-3ll- ^ >a-7l ^^^^ ^^1-c^ SJ^Sl^ ^13 

«lJil§>Ji, n «liil^52l-* #^^>^ >111^^7l; ^ >a-7l ;^11^^7ls^El #^£l 
^ ^>7l tilJil^jij-ojl -§-^^1-0^ ^7] :^]2 ol^cflolEl^ ^#s^>^ <y^t:-ii- ^wl^> 

^, ^7l ;5ll2«>£^l ^^1^ ^7] ^]2^s.<^] $]^c^ alo^iE. *>i4^ 7l§:5l<a-a2l. ^ 

^7l 'a^sl^ ^7l ^HlS-ilsl- ulSsl-al. OL alJI^iui).* #^«|-^ ;«112 

^^71; ^ ^7l ;^12^A171S«-E^ ^7l «1 iii;i3l-c.ll -§-^*l-o^ >a-7l ^^U ol;5lc-ll 

olEl» ^I2<y^ •y^cll- ^Hl*1:t:l-. 

5. 1 



55-3 



\ 

1020020081736 %^ <U^}: 2003/6/21 

avsxll ^ ol§ ^tilar].^ ^A] <y:«j.^ Ai^^^ A] {Semi conductor device 

and simultaneous bi-directional signal transmitting system having the same} 

S 3^ £ 1«^1 :£Al€ ^^^^ cll^lEi ell'g^ ^Bl->irf. 

£ 4^ :£ 1*H1 4511'i ^^7l^ Ir^Sl- M-B^-i^i:!-. 

S. 5^ £. 4011 'ys^olig^ i)S3E# M-Bl-i^cl-. 

S. 6^ £ 4<^1 %^ M-E^-i^cf, 

H 8^ 45fl^ «y:«j-*j= og^^^^oi ^^7121 M-Bl-'^rl.. 

£ 11^ ^i37i^^<a- M-Ei-Him-. 
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1020020081736 <U7\: 2003/6/21 

£ 15^ :^ll7l§^<a- vfl^l /^]67l^^<y-S^ 511^ ^ H-Efvflcf. 
S. 16^ £ 8<^1 £.^1^ M-Bl-^^-. 
£. 17^ ^^cl^ q-Efi^cf. 

^ ^^^^ ^£-^1 ^>^1<^1 ^-^S., ^^11^>7ll^ ^Alofl Oj:aj.^O.^ 4_Efllg 

^Jll- JL^O.^ ^Jl^^ -^A] o^n^^^ AIJ: Al^^Efl ^ o]6{l A>-g-£]^ <y:«j.^ 

^ cflolE-l #(data rate)^ '^71 ^3E^1 ^^l^^- ^£:Sll ^^1^ 
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1020020081736 ^^ ^;^>: 2003/6/21 

^ ^^^^ 2]€ /HbI, nelji c-i1o1b1 ^<i|l 

^12^£^1 ^^lAj-ojo)] ^<^S. ^>M-^ np-wl^>^ ^^1 *y=«o^^ -tlS^^ 

^7]^ >a-7l ;^l2a}-£^l ^^1^ ;^12 ^ cfl o] e] 1- ^^i^j-o^ ^<^1iE 47flS] eflig 

^V7] ^12^^» ^7] ^^^^ -i-^H ^7] ^^IS #^^>^ ^124^ 

^711- >S-7l ;^ll^£^l >^7l ;«lllAl:£611 o]^].o^ Al^^ ;^o]:£ ^j-uj-o] 

7l^^<a-3)- ^ ^7] ^^-Jd* ^13^J:# wii3is>ji. n wl57;i3)-# #^ 

oi^t-floiE-i-i- ;a#*>^ ^^ii'a^ "eisi:-]* ^wi^>ji, ^7] ^n^^^^] ^j-^i^ ^V7i ;^i2'ti 

^oil sl*V<^ Ai^^ ^o]£ ^^^^ 7l§^«a-u2). ^ ^7] "a^si^ >a-7l 
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1020020081736 ^^ <^^1-: 2003/6/21 

<25> ^7] ^]3^S.^ ^7] m^^7]2] ^ ^7] :^]2^^7]S] %■^^^^] 

<27> ^7] m^^7]^ #^ :^B1-<^1W1 ^ ^«l*>ol, «a3l|ol 

^ ^^7] ;Hll^^<Hl ^^^m ^^^ko\] -§-^^>^ ^ll^Jil- ^7] ^^^o^S. ^^o] 

<28> >^7l ;^12^X|71^ = S^-ol ^ <a5rjolia>i, Ji^^^lS-* ^W]«>t^ , ^7] 

^7l ;^l2tiV£^l ^^l7> ^7l5)-£l^ ;g^o11 -^2|-^>J1, ^^^<:H1 ^ 

^Al7l7l ^t!: N«1H ^^-71 ^^ s.e}-o1h^^ ^7] nhIH ^1<H^s 

^ ;5ll2^5:o11 ^-§-3^>^ ^Blijt<^l -i-^a-^Vo^ ^7] ;H12^^* ^7] ;^^^o.^ j^ej-o] 
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1020020081736 ^^ <U^\: 2003/6/21 

^]l^X\7]^ Cf^Sl 7l^^<a.s.^ ^^S^}^ ^Aj7l; ^ >a-7l ^H]!^ 

*>M-^ 7i§^<a- ^ >a-7i >«fl3^j:# «iiii€rv^, n aiinsiss- 

*>i4^ eilt^ ^%t}<^ #^*>^ #^MUX; >S-7l 

■l-*><^ ^^^^s\s.^ ^el-ojty^].^ ^^7l; ^^71 ^sr>o^ -^d^^ ^ 

7l; ^ >a-7l ^^7]S^El ^7] HlJS^il-oll -§-^§H ^7] ^ -tlS^^:^ 

^7] #^ ^Sl-oltHS] ojslol^io^ ^o. 01:51 c-flojEi ^ ^7] 

^U^s<^l ^-§-31-^ feBlijt<Hl -S-^^H -^7] t^^-ilJi^ ^7] ;^^^o.s :^e)-ol«J^i::f. 
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1020020081736 %^ <^7.}: 2003/6/21 

^l^E^ m^^^^J^^ ^7l ;^lliL:^A>olo1] cfl-g-E)^ NtilH ^ 

^ ^^l^^Bl- >a-7l ;^l2i^^A>oloii ^^ElJi, cfl-f-s)^ NHlB ^l^H^^sl Z^- til^oll 

^Wl^H. ^7] z^- ^^S. Mfl^l 

H >«1H^:&51 z^- alH<>fl -§-^*H ^7] >ll2^-^^'a-^ ^7] m^^^''^^ 
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1020020081736 ^^ <^^^}: 2003/6/21 

<36> ^ aVTzgs). ^ ^x^o^ :g.3|->^o^ o] ^ ^ ^ ^t^o^ ^aH] o^^l.^^ 

#^^1 '^ltfls>7] ^tflA^^ ^ ^rgo^ wV^^t!: ^^1<^1^ <^lAl*m £^ ^ £ 

^d-^il^l ^'^tbcf. z]- ^1^1^ ^^^^^ -^<atb M-Bl-^ci-. 

l-^^-Solcl-. £ 1^ %i-2:e>^, 4511^ -^A] A]^Efl(ioo)^ ;^ll«]:S.^l ^J-^l(llO), 

^^^(130) ^ ^12«V:£^1 ^^1(140)* ^wl^rf. 
<39> ;^llo>£^l ^^1(110)^ ^^^(130)^ ^^}<^ ^]2^^^] ^^l(140)5i|- ^^]<^] c-flol 

Ei» ^Jl«>-g- ^ ^cl-. £ icHl zl- ^J-^KiiO, 140)^ ^4^^ 

*>q-Sl 4^^A]7l >H1H(1133|- 115, 143511- 145)^* S-^I^VM", ^ ^^<^1 4311^ 
*^1 ^<f«J-^ Al^^E^doo)^ ^^-^171 ^Sl ^ofl ^msl^ <^V^^. 

<4o> ^ims^i ^^^1(110)^ ^^ Mux(iii), 43im ^^71(113), ^^71(115). 

St:-l(ii7). ^l«;i -g-71 ^= (Delay Locked Loop; DLL), 3rj|H.(121) ^ c-llolEll- ^i^^>7l 
1^12. El ^J-^l(nl £Al)^ ^tiltVcl-. 

<4i> ;^io^ ^H(DLL; 119)^ DilS-el ^^IS^Ei #^5l^ c-l]oiEi(EDl. ODl)s^ ^ 
"VJE^I ^^l(110)^-^Ei ^^Ai(i3o)o.^ iHl<^lEl^ -§-71^17171 ^tb ^ 
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1020020081736 <^^7.}: 2003/6/21 

^-g- #^1-(TCLK. TCLKB)^ ^^5t!:i=f. ^^-§- #^*(TCLK. TCLKB)^ ^V^^^I-^It:!-. 



<42> MUX(lll)^ ^ ^^-§- #^(TCLK, TCLKB)'H1 -§-^^H ^]S.^ ^^^S.^^ 

t^l<^lBl(EDl) ^ c-ll<^lBl(ODl)l- ^^*>:a, s^^Ji, ^ ^4 

(LTXL)l- ^. #^MUX(111)^ ^^]^ ^S.iEm, ODD* o}^s.ZL ^MLTXL) 

S. ^^^}^ ^€-71 (converter)^ 7l^£. ^^v]-, 
<43> S 1^ z]- #^MUX(111. 141)^ #^^S(LTRL, RTXL)* M-El-vflcf. 

<44> 1] 



ED1(= Iib2 = READ<0>) 


0D1(= 0D2) 


Lmc= kTXL) 


0 


0 


EnOO 


0 


1 


EnOl 


1 


1 


Enll 


1 


0 


EnlO 



4eil^ 4^^71(113)^ t)l<^lB](EDl)<'11 -§-^3l-<^ ^^ MUXdlD^I 

(LTXL)* 2fl^(121)* ^^^(130)AS 

^^71(115)^ #^MUX(111)S1 #^Aij:(LTXL)<^l ^^■'^ ^>M-^ 7] 

^^'a- ^ ^^^(130)* 3ifl:E.(i2i)S- ^:£(Dini)» ^>tl*H 

tiijii^vji. ZL tijji^a!].^ ^^tH(ii7)^ 

<y^cl(117)^ DLL(119)S^Ei #^5]^ 2^- ^^-§- #§^-(RCLK, RCLKB)^!! -g-^ 
*H ^^71(115)^ ;*112«>JE^1 ^^l(140)S^Bl c-HoIe-] (ED2. 

0D2)» ^^^*i-<^ ^]s.^ m-n^^. 
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1020020081736 <a^>: 2003/6/21 

#^*(RCLK, RCLKB)^ ^V^^^l-S-^i ^Al7](ii5)^ ^^^S.Si\■ ^7] v\] 

42^^^ (140)3] ^ ^^-^ m^^^^ ^1-^1(110)^ ^ ^ 

^^-^S. ■^<a*m. ^, ^12^H^1 ^^1(140)^ ^^ MUX(141), ^-il 71(143), ^ 

-tl 71(145), <?l^t-l(147), ^1<?1 ^7l ^H(DLL; 149), 3|l = (i5i) ^ c11o1e^(ED1, 

ED2, ODl, 0D2)» ^i^l-^>7l v\]S.^ ^^K^^^l ^^]m 

a 1<^1 £Ai^ Hi-sq- ^oi ;^iiti>3E.^i ^^1(110)^ tflael ^J-^lS-^El #^£l^ c^lol 
mEDl, ODD^l ^Bfloil n^-Bl- 4711 ol 511^#(En00, EnOl. Enll. EnlO)<Hl>H o^i^ *>M-^ ^1 

^^(LTXL)# ^^-^1(130) ^ 3£)l = -i:(121, 151)^ -i-^><^ ;^l2^iE^l ^^1 
(140)^ #^*>^ ^^Hl ;^12«}:£^1 ^^1(140)^ ^]S.B\ ^o]b\ 
(ED2. 0D2)S1 ^^c^] xc^B]- 4^]^ ^"^l^i o^i^ *>M-^ ^^(RTXL)» ^^^-^i 

(151) ^ 4-^-i-(121, 151)* ^s^H ^U^S^l ^^1(110)5. #^^1-13. >I12^I£^1 ^^1 
(140)^ #^MUX(141)^ #^^J:(RTXL)^ ^b11<^1 rcfej- cf^jflsl 7l§;^<a-# ^oflA-^ a1 

^olx£ si-q-o^ 7l^^^ ^ ^A]^ ^:£(Din2)# Hli2*>^, ZL n]M^j£^'^] rcl-el- 
^lltiVS.^1 ^^1(110)^ ^3.^ ^^]S.^B] t-llolE-l(EDl. ODD-i- ^#*>^ ^>^H1 

^U^t^fl ^^1(110)^ #^MUX(141)^ #^^^(LTXL)S1 ^i^d\] xtJ^s}- cl-^jflsl 71^:^ 
■a-* f^<HlAi 2]ol£ §>ul-o^ 7l§^<a- ^ ^A]^ >tl:^(Dinl)* wlJil§>Jl, ZL HliS 

^4<H1 4e^- ^12^3E^1 ^^1(140)^1 ii|ls.e) ^^ls.«.Bl tflo]Bl(ED2, 0D2)» ^# 

H 2^ #^MUXS1 efl^* ^n^^. S. 1 ^ K 1^ ^S^V^, z]- 

#^MUX(111. 141)^ ^^51^ cll<^lBl(ED13j- ODl, £0254" 0D2)«Hl -§-^*H 47ll^ 311^1- 
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1020020081736 #^ ^^^^V: 2003/6/21 

^oflA^ o^i^ ^>i4o^ eflit^ ^JKLTXL, RTXL)» <^7lA-^ EnOO^ 

^^l^<a-(VSS)^ efl'i* EnlO^ ^^^'a-(VDD)2l el]^^ :^vj7, EnOl^ ^^^^ 

(VDD)sl J^ell'i^ Enll^ ^^^'a-(VDD)Sl ^^It^ ^^i^f. 

<52> ^ 3^ Z. H £^1^ ^^^5^ c-flclE] 211 ^^S^^. £ 1 ^fl^l H 3^ 
^. ^^^(130)^ 77fl2l eflifl- ^oflA] c>|i^ ^l-q-o] ^^^cf. 

<53> c^l^cH ^HlltiV^:^! ^1-^1(110)^ #^MUX(111)^ #^^S(LTXL)7]- 47fl^ ^flM^-^l 

EnlO^ ^^Jl. ^12^£^1 ^^1(140)^ #^MUX(141)S1 #^^^(RTXL)7> 47flSl 5ll^# 
#<^lAi EnlO^ ^-f , ^4^-^1(130)31 ^jLell^i^ EnlO(=10, afe VDD)olc|-. 

<54> H^JL, LTXLo] EnllolJL, RTXL<^1 EnlO<?l ^-f , ^^^(130)2^ ^sdlt^ Enli:al- 

EnlOS^ ^ 5/6VDD^ efl'i* ^. ^^^(130)^ ^:&B]l»i^ ^ll«]:£ 

^1 ^^1(110)21 #^MUX(111)^ #^^:&(LTXL)5q- ;^12«1:H^1 ^^1(140)^ #^MUX(141) 

<55> £ 4^ £ 1<^1 4efl»i ^Ai7lo) ^5^t£# M-HfHfltq-. £ 41- ^^n^, 

^^71(113)^ ^y^rlolia^ impedance calibration circuit; 200) ^ #^ 

140)^ ^ ^^.(121, 151)^1 i^l^ ^Jslolia>,o] z^- Bll = (l21, ISDofl^i . 

<57> 3i}):^(i2i)oi]A-i H>ei.^ ^^iliavs^l ^^1(110)21 s.e|-oiai (300)21 <y3iloiDi 
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1020020081736 %^ '^7^: 2003/6/21 

^ /H120]:£^1 ^^1(140)^ %^ B.^o]B\S^ <a5qolia>^o^ ^o. ;^.^Al(i30)o^ 'y^olcl 

<58> tr|.5l-Ai, z^- ;^J-^](iio. 140)7> 2:7lS|-Sl^ A 3fl^(121, 151)<^lAi B> 

51-^ ^^ ^^o]}3]o\ <as]oli^^o^ ^o. ^^o^ ^^^^ ^4^^(130)21 «a3J:|olci>^ 

<59> ofel-A-l, ^s]olia^ ^^^S-(200)^ ^-S-^V^ ^^^^g 
(power-up)^l 5E^ Hi ^( reset -^^^ ^-^<^1^ ^^t!:^-. 

<60> ^^ ^5l-oltH(300)^ <a5rlolTg>^ i^^S.(200)S.^B^ N^lHCN^ 5)^]<^ 

^jL(nZp nZn, -^Bl^)ofl -§-^*><^ cflolEKEDl) ^ i 12^ #^ 

MUXCllD^^Ei ^^(LTXL)<H1 ^j-§-*>^ ^H^^oil -§-^^1-0^ ^il^CLTXL)* ^B. 

(121)5. ^^t!-!^. 

<6i> £ 5^ £ 4<H1 £^1^ <a3ilolci>; :a^3]S.2l M-^l-'^cf. i£ 5* ^S^>^ 

, *y3i]oH^>^ ^^S]S(200)^ ^5Xlolci>^(3Z), q-^7fl2l PMOS H^^l^iBl-i- (201. 203. 
205. 207. 209), ^Iiwl5l5ls.(213) . ^^fll^V^H ^1<H^S(215). ^1l7l-^BK217)# ^^]^ 
^. 

<62> 2^ PMOS B^^lr±:E)(201. 203, 205, 207. 209)^ ^^^'^■(VDD)^!- i^.B(211)A>olofl 

^^S]al, ^ PMOS B^^l^Bi(201, 203. 205, 207, 209)^ Tflol^^ 1^-5-^^ ^ll^>^ 
^(217)^ #^^31(3Zp)^ ^ «1H<^1 -g-^a-^M ^l^^t^. ;^117>^Bl(217)^ 
(3Zp)^ 5HlB^ ^^^^cf. 
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1020020081736 ^^ 'U:^}: 2003/6/21 

<63> z^- PMOS ^^^]^^mi, 203. 205, 207, 209)^ ^m#(16X, 8X, 4X, 2X, IX) 2. 

^ 13 til (beta ratio)^ ^iS. t^-s. ^o] wj-^^^fcf. 
<64> ^3t)oiDi>;(3Z)^ i^:^(2ll)sq- ^^l^-a-CVSSMH*^! ^^^c^-. ^^fliwliisls. (213) 

^ (-)*a^^-Os. S3 ^5]- 7l^^'a-(VREF)il- (+)<a^^^S 'a^Sl^ icJE. (211)^ ^ 

(VREF)^ ^^^U(VDD)B] ^til-o] ^o] ul-^^^l-cf. 
<65> ;^ll7l-^S ^1<^^S(215)^ ^llHliil^S.(213)sl -i-ia-^H ^im^Bl 

(217)^ ^l^^t^. ;^11^>^EK217)^ 5WlH #^-tlX(3Zp)» ^^ Wl (300) 

<66> zl- PMOS H^^l^Bl(201. 203. 205, 207, 209)^1 Tfloj^^ ^117>^H^ (217)^ ^^ 

^J:(3Zp)^ ^ wlH'^T ^^«1-<^ ^-^/^--^H^cf. ^d5tlol^>i,(3Z)o] :gjt3)- 

^E-l(217)^ #^^^(3Zp)^ ^ -§-^*>^ €-^/^--2.H€ ^ PMOS 

(201. 203, 205, 207. 209)^ ^^l^^l ^a^qolDi^i^ ^o] -^<a^l-7fl ^^^(211)^ 
7l§^oj-(vREp)jH. ^«g§>7fl ^t\-, o1t4) ;*llcH^^(215)^ ;^llwliiL^^ 

(213)2] -§-^^Vo] ^im^Bl(217)2l 7>^H -^^lAl^rf(hold). 

<67> o^l^cfl <00000>-^E^ <^-7>^Hl- Al^fV >5fll7l-^Ei(217)^ T'V^B ^o] <i0010>oll 

^41, <10010><^1 -§-^*H ^ PMOS B^^l:iBK201.207)7> ^-^3£lal, o]^ 
(201, 207)21 ^-^ ;5l«j-o] iitol 3Z7> ^t:}-^, ii^ (211)21 7l$:^^(VREF)5q- ^ 
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<68> o] ^-9- ^n^}^^ ^1^51^(215)^ m^}^m217)S] 7V^H <10010>-2-S 

-^^]^}7] ^]<^^SLM: m^}^^] (217)3. ^. i^^(211)2l ^H^V^ 

EK217)fil 7>^H ^(3Zp)<il ^7>£]^ ^€^'3-(VDD)^S^Bil ^g^V 7l§ 

^<a-(VREF)^ ^MS. ;^ll7'>^Bl(217)^ e^^>^0^(^^l5.^1)«^l -§-^*]-<^ 

<69> ^s^oloi^^ ^l<H2l^(200)^ Zp, 1.5Zp, 0.5Zpl- ^5^^^1-7l ^tb ^tifl7l 

#(219, 221, 223)^ ^^ ^^]^'^. 

<70> <^]^cfl 3Zp7V <10010>^ ^-f , Zp^ <00110>, 1.5Zp^ <01100>, ^ 0.5Zp^ < 

01001>ol4. ^ys^olci^ ii:^sl^(200)» ^^^>^ «c}-^^ ^^^1 ^-^M-, ^ ^^^oflA-l 
^ 3Zp* <^l-§-*H Zp, 1.5Zp, SE^ O.SZpl- '^^^^^m ^^srV5!T=f. ^s^- ^ 

olojl ^^^^ <^>^^cl-. 

<7i> «ai)o]ci>^^ jy-^s) 5.(200)^ *a^«^]^^(3Z), 44^711^ NMOS B^^^l^E^l- (231, 

233, 235, 237, 239), ^l2wliilsl^(243) , ;^l2^1-^B ^l<H2l^ (245), ^ ^]29}^B\m7) 
» ^Hl^tq-. z^- NMOS H^;^1:±iBl(231, 233, 235, 237. 239)^ ^l27>^Bl (247)^1 #^^1 
J:(3Zn)^l ^ PMOS H^^liE-1(201, 203, 205, 207, 209)^1- ^H^i=1-. 

<72> ^a^iloloi^^OZ)^ ^€^<a-(VDD)2]- ii^(241)A>oloil z]- NMOS 

m€^l^Bl(231, 233, 235, 237, 239)^ iiS.(241)^ ^^1^^(VSS)a}-o1o1] ^^^cf. 
NMOS H^^liBl(231, 233, 235, 237, 239)^1 TflolH^ ^]2f}-§:^H247)S.^^ #^^1^ 
5W1H^ #^^S(3Zn)^ ^ i^lS^l -§-^*>^ 
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1020020081736 <U7.}: 2003/6/21 

<73> ^I2til ins) 5.(243)^ i^:E.(241)^ ^'^^ ^ 

<H^S.(245)S. ^]29}^B]m7)S^ #^^^(3Zn)7> lulH^ ^7}^}^ 

:^(241)^ ^<a-^ ^€^^(VDD)sl 5ll^^:?-E^ 7l^;^^(VREF)Sl ^]^s.. 
<74> i45|-Ai icJE.(241)2l ^<a-a!f 7]§;5i<a-(VREF)o] -^^tb ^-f . ;^12^1-^H ;^l<Hs|S 
(245)^ 2^15151 ^(243)^ #^^^<^1 -§-^*l-<^ ^l2n^El (247)5^ (3Zn)* 

<75> ^j2]o]Tg>, ;()io^^^(200)^ Zn, 1.5Zp^ ^S^^^y] ^Hfl7]# (249, 

251, 253)^ ^wl^Vcf. z^- ^til]7l(249. 251. 253)^ Zn, 1.5Zn. 0.5Znol 

<76> :£ 6^ ^ 4^] s.^]^ #^ :=^^-olalo^ i|S.lE* ^^^t:^. H 6# ^s*>^, #^ 
:^e1-olw1(300)^ cf^jflsl i^el slSl-(301. 303, 331, 333) ^ i=f^ 71)21 B^^l^B] 
rLl-l:(305, 307, 309, 335, 337, 339). ^^7^^ H^^l:ii&|#(311, 313. 315. 341. 
343 , 345) ^ ^1<^ ^^«J-*(LCR1. LCR2)^ ^^Itlr^. 

^^1- *>M-2l H^;^l^Ei ZLl-(307)^^ £^1^1:1=1-. H^^l^B) nf-l- 

(305. 309. 335. 337. 339)2^-^^ £ 7<^1 Sa]^ H^^^lrfiE^ lim307)^S.^n] -§-ol^> 
^1 o]^^ =7= ^-^S-S.. M-^;^] H^^l^E) zil-i-(305. 309, 335, 337, 339)^^<^ tfl 
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<78> H^^^I^Bi iil-(307)^ ^■S^^(VDD)2}- i^=(307A)<^l ^^S]^ ^n^7]\3^ ^ 

^^1^E^#(3071, 3073, 3075, 3077, 3079) ^ iL^(307A)^^- i^:^(317)^>ololl ^^5]^ 
•a 5q 01^^(32)1- ^131 ^cf. 

<79> ^ H^^liBl(3071. 3073, 3075, 3077. 3079)^ TljolH^ £ 5ofl S.^]^ ^ll?>^ 

Bl(217)^ ^ tilm(3Zp<0> 3Zp<4>)<Hl ^^>c^ €-^/€--2.^^i=1-. 
<80> iil-(305)# ^^^^1-^ ^ H^^I^B]^ :£ 5<H1 ^til]7l(219)S^ 

::il-(309)^ ^^^^>^ ^ H^^^l^B]^ IE S^ll ^a]^ ^Mfl7K221)fi1 #^<a^(1.5Zp)^ 

<8i> H^^l:ixE-l zLl-(337)* ^^^*>^ 4 H^^lriiEi^ £ S^ll i^l^ ^l2n-grBl 

(247)^ #^^:£(3Zn)^ cfl-g-*]-^ «1H<^ -§-^^><^ ^-&/'^-SlB.^JI, B^^I^b] zi 
#(335)^ ^^^^V^ ^ B^;^1r±:Bl^ £ 5<^1 ^tifl7l(249)^ #^^J:(Zn)^ cfl-§- 

s:>^ ujEcii ^^^H ^-^/^-^SslJi, H^^lr^iBl zi#(339)^ ^^J^m ^ H^^l 

S 5<^1 ^nfl7i(25i)2] #^<j03:(1.5Zn)^ tfl-§-*>^ ulH«^l -§-^*><^ 

^/^--$-H^t:f. 

<82> PMOSB^^l^B-l iil-(305)^ PM0SH^^1:±iEK311)* -f-^H ^ll^€^'a-(VDD)3|- 

^(321)AH6il PMOSH^^l^iE^ ^l-(307)^ PM0SB€^l^Bi(313)» ^^^l-c^ 

^ll^€^"a-(VDD)3)- i^=(321)A>oioii ;§^£lji, PMOSB^^l^B] ZLl-(309)^ PMOSH^^l 
(315)1- ^*>oi ^]2^^^<^(miQ)^ (321)A>o]oil 
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<83> PM0SH^^1^E-1(311)^ TflolH^ 2lS.(301)^ ^^^-Hl ^^51 JL. PMOSH 

Sfl^]:iE^#(313. 315)^^5^ TflolE^ y^]2^^ 51^(303)^ #^^<Hl ^^€^1-. 
<84> :^ 5.(301)^ EnlO^ feel^(LEN10)3)- READ<0>Sl ^e)^* 

slS.(303)^ Enll^q ^e1iJr(LENll)3i|- READ<0>s^ ^^^^ 

<85> ;Hll^^ ^lo] ^i^Clinear controlled resistance; LCRl)^ h^^(321)s!\- 5£llJE.(121) 

^l^;^i^(LCR2)^ ^^a21)9\- hL^(351)^\o]d\] ^^^cf. . 
<86> NMOSH^^l^B] ^■i-(335)^ NMOSB^^l ^iB] (341)* ^^<^ ^^1 VSS)^!- i^^. 

(351)A>oloil ^^5|jL, NMOSH^^I^B^ ZLl-(337)^ NMOSB^^^I^b] (343)» ^^1 

^•y-CVSS)^ i^^(351)Al-olofl NM0S:S.€^1^E^ ^l-(339)^ NMOSH^^l^B] 

(345)1- ^l2^^^<y-(«/M)D)^ i^^(351)^>oloil ^^^cf. 

<87> NM0SH^^1:^eK341)^ TflblB^ 5l 5.(331)^1 ^^laroll ^^slJl, NMOSB 

^^l>iEl#(343, 345)2^-z]-^ TllolH^ ^]4^^ ^S.(333)^ #^^<^1 ^^^cf. 
<88> ^]3^^ ^^(331)^ EnOO^ ^e) S^lrCLENOO)^}- READ<0>^ #^s^>:a, 

^l4^el 515.(333)^ EnOl^l fee] ^(LENOD^ READ<0>51 -f-^^ 
<89> S. 2^ S. l^ll 5.^1^ z^- #^Ml]X(lll, 141)51 ^^-a^KLTXL, RTXKL)«^ feel 

<9o> IS. 2] 
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^]^^, <y3ilolDii :a^^S-(200)^ 5tilH^ ^^^^ ^]<H^J:(nZp, nZn, 0.5. 
1. 1.5, 2. 3^2] -^51^)1- cfl^s)^ MOS H^^lriiel ^(305. 307. 309, 335, 337, 
339)-^^ ^%^t\., u^^X] 2^ MOS H€:^l:iiBi 5-(305, 307, 309, 335, 337, 339)^ A 
MOS cfl^s]^ ^l<>|^^(nZp. nZn)^ ^ «1B<^1 ^^^V^i €-^/^--2.^^ 

^. 

a 1, S 2« ^ £ 6* ^2:*>^, #^MI]X(111)S1 #^Ai^(LTXL)7l- EnlO'y 
^-9-, EnlOSl ^5l^(LEN10)^ «><^1 (high)^! Jl, READ<0>?]l:^ 0^1 cf. ii|-e|.a-1 ;«lllfeel^S 
(301)^ S.-f(low)» PM0SH^^l^Bl(311)^ 7flo]HS ;^l2^B^ 5)^(303)^ ^> 

ol(high)» 4 PMOS H^;^l^Bl(313, 315) 2] TllojHS. #^tbt^. ^l3feel2lS 
(331) ^ ^14^5^:^3.(333)^ 'fl-S-S)^ NMOS B^;^li^iEK341, 343 , 345)^1 TflolHS. S. 

#^ :^2l-oli3l(300)fe 3l|^(121)S -i-^H ^^^•^-(VDD)^ el)^^ ^fe ^ 
^. #^S2l-<^lw1(300)fe EnlO<Hl ^>-§-^m ^"^^ w>^2] 

ZLE^ji, #^MUX(111)5^ #^^J:(LTXL)7]- Enll^ Enll^ fee]^ (LENll)^ 

^><^l(high)olJl, READ<0>^^ lolcf. ic|-s}A^ z| pmoS H^^I^^b] (313. 315)^ 
S., 54)^(121)31 ^l-a-^ ^im«^^(VDD)5i|- ;5fl2^-S^'a-('/^D)<^l ^^^^f. tc|- 

zl- PMOS H^^l^B] ^(307, 309)s] PMOS H^^l^B]^ ^i^sj- z^- PMOS 

H^^1:^^EK313. 315)21 ^-^ ^^-^^ ^^§1 S^^>^, ^ ^^oil tc|.s. ^^ ^^o]^ 
(300)^ Enll^ #^ ^ ^ 9X^. 
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<95> n^Jl, #^^J:(LTXL)7l- EnOO^ ^-f . EnOO^ feel^ (LENOO)^ 

^>c>l(high)'^li. READ<0>^^ Oo]€\-. afe^-^i NMOS (341)^ €-^5]je.^, 4 = 

(121)fi] ^^l€<a-(VSS)<>fl S^^H ^-f . #^ :E.5l-olHl(300)fe EnOO 

^ ^ ^ 9X^. 

<96> ZLe^Ji, #^MUX(111)^ #^'tl^(LTXL)7l- EnOl^ EnOl^ fes)^ (LENOl)^ 

*>o1(high)olJi, READ<0>^^ O^m-. ^-el-A^ ^ NMOS S^^^l^B] (343, 345)^ €-^3^-° 
S., 341:^(121)21 ^-a-^ ^^l^^(VSS)il- ;^]2^^^<a-(vyDD)<Hl ^l^H ^^^cf. 
zl- NMOS Hsa^l^Ei ^(337, 339)21 z^- NMOS S.^^l>rBl2| ^-^ ^^I^J-uzf z^- NMOS 
^lr^EK343, 345)21 ^-^ x-l-sj-^ 2:^*>^, ^ ^^ofl n:}-€- %^ ^el-^l wl (300) 

^ EnOl^ ^ 9X^. 

<97> icj-el-Ai :^El-ol 131(300)^ 311:^(121)1- **>«^ Enlt), Enll, EnOO. ^fe En01«^l 

<98> £ 8^ 4511^ ^A] <y:«j-^ o^^^^^o^ ^^7121 M-El-^E4. ^ 8* ^2: 

*>^, ^^71(115)^ 7l§^<a- ^>^5^S.(400) ^ HliilSl^(500)« ^wmci-. 7l§^«g- 
^^<§31S.(400)^ £ 4<^1 iEA]^ <y3ilo]^i :a^:§lS.(200)2l #^<0^(nZp. nZn)<Hl -§-^ 
s^V^i ^ll7l$^«a- v|l;^l ;^l67l§;5i«a-i-(VREF10L, VREFllH, VREFllL, VREFOIH, VREFOIL, 
VREFOOH)^ ^^3*V7l 7l§^<g- ^>!§7l-i-(400_l ifl^l 400_6)* ^^^1^1:^1-. 

<99> wliESl 5.(500)^ #^MUX(lll)2l #^^^(LTXL)<^1 ^^^-^M ^1171^:^^ tfl^l ;^16 

7l§^'y-i-(VREF10L, VREFllH, VREFllL, VREFOIH, VREFOIL, VREF00H)^<^1^-1 ^<^S. arVM- 
^ 7l§^oh^ ^^^l-JL. 7l§^^3l. oj^ l>ilolE-l(Dinl)S Wliil^VJl, ZL tiliii;! 

i^KOA, OB, OC)* ^Scl(117)^ #^^^1-. 
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<100> £ 9^ ^jl^l^^-a- i^-El-'^cf. :£ 9^ ^ll7l$:5i<?J- 

^^S2lS.(400_l)^ 4^7fl^ PMOS H^^^l^Ei ^1:(4001, 4005, 4009, 4013). ^^7^^^ 

PM0SH^;^l^El#(4003. 4007, 4011. 4015) ^ ^yst) o] ig| >^^(4018)1- ^wltbcf. 
<101> £ 5. £ 7 ^ £ 9* %2x^}^, ^3ilo]ia>, :e.^^^(200)S.^E^ z]- 

^^^(0.5Zp. Zp. 3Zp. 1.5Zp)^ tfl-§-5]^ z]- PMOS H^^l^B] ^(4001. 4005. 4009, 

4013)^ TllolHS. SJ^^cf. 
<102> z| PMOS SSH^l:^^^^ ^(4001, 4005, 4009)^1 ^ PMOS H^^I^B]^ tfl-§-£l^ PMOS 

H^^l:iBl(4003, 4007, 4011)» ^^}^ m^^^^^iWD)^ b^E.i4017)^\^]<^] ^^^t]- 

. PMOS H^^l^Ei ^(4013)^ ^ PMOS S^^l^Ei^ PMOSH^^^l^^B] (4015)» ^^}<^ 

^l2^€^^(V3a)D)3l- ii^(4017)A>ol<Hl ^^^cf. 

<103> z^- PMOSB^^l^iBl(4003. 4007, 4011, 4015)^ .Tfl^lH^ ^^1 €'a-(VSS)<^l ^^^cf 

. ^5ilolol>^(4oi8)^ i^^(4017)fil- i^^(4019)A>olol] ^^sjjji, ii:£(4019)^ ^"^"^ 
^1 17] ^ ^ ( VREFIOL ) . 

<104> «^Mi:fl, 0.5Zp<Hl PMOS B.^^]^^ ^(4001)^ <a2]oloiio| ^o] 0,5Zo]jL, 

Zp<Hl -S-^tb PMOS H^^l^Bl ^(4005)^ <a5i|oligio) ^o] zo]jL, 3Zp^] -g-^^ PMOS 
JE^;^l^Ei ^U009)^ '^^s\o]T^^^o^ ^o] 3Z01J1, 1.5Zp«Hl ^^tb PMOS ^ 
(4013)^ <a3qolia>^o^ ^o] i.5Z<y <a si] o] i=l^(40i8) 420I ^o] w>^:2]^l- 

^. S. 15<^^ ^Il7l^^«g-(VREF10L)^ r^Mo] S.^]S\o^ ^c}-. 

<105> :£ ^1271 ^^oj. «v>^52i^o^ ^^-^t^. S. 10^ ^S^V^, ^]27]^:^ 

<a- ^^55]^(400_2)^ ^^7)\9] PMOS ^#(4101, 4105, 4109. 4113. 4117). 
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^^7]{^ PM0SH^^l:iBl-i-(4103, 4107, 4111, 4115, 4119) ^ «y o] ^>^(4122)# ^u] 

<106> £ 5, £. 7 ^ £ 10^ ^S*>^, <a3qolia>: ji^2ls.(200)S.^E:^ 2:^ ^] 

^^:^(Zp, 3Zp, 1.5Zp)^ ifl^Sl^ ^ PMOS ^(4101. 4105 , 4109 , 4113. 

4117)2^ 7flo]HS. 

<107> 2]- PMOS H.^^]:^iBl ^(44101, 4105, 4109)^ ^ PMOS H^^l^B^^ tfl-§-5]^ PMOS 

H^^l^iBl(4103 , 4107 , 4111)» ^ll^^^'a-(VDD)3l- (4021)A>ol6il ^^^rf 

. ^ PMOS H^^l^B] ^(4113, 4117)21 z^- pjjOS B^^^I^E^^ PMOS^^- H^^^l^Bl (4115. 
4119)1- -i-^H ^l2^^^<a-('/M)D)4 i^-B(4121)A>olofl ^^^rf. 
<108> z]- PM0S:S^^l^Ei(4103, 4107, 4111, 4115, 4119)^1 TflolH^ ^^1 ^^(VSS)<^1 ^ 

*y5ilol^i(4i22>^ ii:^(4121)i2|- hzB.i4123)^}o]d\] ii:E.(4123)2l ^ 

^l27]^^<a-(VREFllH)oln]-. 
<109> o^l^cfl. Zp<H] -g-^tt PMOS ^(4101)21 <y3r)o]Di>^o) ^o] zo]JL, 3Zp<^l 

-S-^a-t]: ^ PMOS H^^l^E] 5-(4105 . 4109)21 <y5rlolia^o] ^o] zojji, 1.5Zp<^1 -§-^ 
t!" ^ PMOS H^^l^iB] ^(4113, 4117)21 «aB)ol^>;6^ ^o] i.szol ^-f . ojjqolci^ 
(4022)21 4Z<y ^ol aV^^l^Vcf. IE 15<H1^ 427]^:^<^ (VREFllH)2l z]]%o] 

<iio> £ 110. ;(|l37l^^oj. ^>ij^s.2l M-eI-'^t:!-. £ ll# ^S*>^, ^1371 

^^55)S.(400_3)^ i^T^7l]2l PMOS B^;^|^iE-l ^#(4201. 4205, 4209, 4213), cl-^711 
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^ NMOS H^^l^E] ^1:(4223. 4227), i^^7fl^ MOSS 4203 . 4207 . 4211, 

4215, 4221, 4225) ^ ^ 7ll^ 'a^^^l^^* (4218, 4220)^ 
<iii> £ 5, £ 7 ^ £ 11* %S*>^. <a5ilol^^ i^31S.(200)S.-?-Bl z^- ^] 

cH^S(3Zp, 1.5Zp. 1.5Zn. 3Zn)^ i^^-g-S)^ 4 mOS H^^I^b] ^(4201. 4205. 4209. 

4213, 4223, 4227)^ TllojE^ ^^^lij.. 
<112> 2^ PMOS H^^l^iB] ■?(4201, 4205)^ ^ PMOS H^^l^B]^ tfl-g-^lfe PMOSH^^l 

:iiBl(4203, 4207)* ^ll^-S^'a-(VDD)4 (4217)A>c]oil ^^^cf. z^- PMOS H 

^^]>iE-1 ^(4209, 4213)21 PMOS B^:^l:iBlfe ^ PMOS B^:=^l^iE] (4211, 4215)» 

-i-^H i^:^(4217)A>oloi] ^^^nf. 

<113> NMOSH^ ^1^1 E^( 4203, 4207, 4211, 4215)5] TflolBfe ^^1 ^i'a-(VSS)«^l ^^^cf 

<ii4> NMOS H^^l^El ^(4223)^ NMOS :S^^l^Bl(4221)# -f-^c^ i^^(4219)sq- y^]2^ 

-^^^('/WD)^]-<^1<^1 ^^s^Jl, NMOS ^(4227)^ NMOS (4225)» 

-i-^H h^B.U219)^ ^ll^-^^'a-(DD)A>oHl ^^^cf. 

<115> z]- NM0SH^^1iBl(4221, 4225)^1 7flo]H^ :^ll^€^^(VDD)<Hl ^^^nf. <a3i)o] 

1^^(4218)^ iL^(4217)5J]- i^:B(4229)A>o]ofl ^^Slji, <y 3X) o] Di>,(4220)^ ic=.(4229) 
^ i^^(4219)^>oloi] ^^£)j7, i:,^(4229)o] ^]37l^;5i<a- (VREFllL)ol . 

<116> <^]^i:fl, 3Zp<Hl -§-'a-t!- z^- PMOS H^^l^B] ^(4201, 4205)^ «a3i1o]^^o^ ^o] 3z 

<^l3l, 1.5Zp<Hl -§-^^ z]- PMOS H^^l^Bl ^(4209. 4213)^ "asqol^^.o] ^o] i.szo] 
^, 1.5Zn'^l ^^tb NMOS B^^l^E^ ^(4223)^ <ij3i)olia>^oj ^o] i,5Z^]ji, 3Zn<^l 
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^tt NMOS H€^l:iBl ^(4227)^1 <a3rloloi^oj ^o] 3z«y ^-f , «a5i)oloi>;^(42i8. 
4219)S] 4Z^ ^c.] wl-^^^>q-, £ 15<^]^ ^I37l§^<y-(VREF11L)^ ell'iol 

<ii7> :£ ;^l47l§^<a- £ 12» %^^}^,.^]47]^^ 

<a- ^^5:S1^(400_4)^ cfn^7fl^ PMOS H^^l^e] ^*(4303. 4307). ^^7\[^ NMOS 
^l>iBl ^1-(4317. 4321, 4325. 4329), c]-^7l]5] MOSH^^l^E^l: (4303 , 4307 , 4315. 
4319, 4323. 4327) ^ ^ yfls^ <a3i^olia>il-(4311, 4314)^ 

<ii8> £ 5. £ 7 ^ £ i2« ^s*>^. <y3)oi^^ :a.^^s.(2oo)s.^Bi ^^^^ 7^ ^] 

<>|'il:^(3Zp. 1.5Zp, 1.5Zn, 3Zn)^ 2^ MOS H^^l^B] ^(4303, 4307, 4317, 

4321, 4325, 4329)^ Tfl^^lHS. ^y^^cf. 
<ii9> PMOS H^^l^Bl 5-(4301)2l z^- PMOS H^^liB]^ tfl-g-s)^ PM0SB^^1^b| 

(4303)1- -i^^V*:^ ^ll^€^*a-(VDD)il- 2xi:e.(4309)a>o]o1] PMOS B^^^l^Bl ^ 

(4305)S] z]- PMOS H^^l^B]^ PMOS H^^lr^B] (4307)» -f-^H ^12^^^'^- ('^D)4 

i^:^(4309)^>oHl ^^^cf. 
<120> z]- PMOSB^^l:iBl(4303 . 4307)^ 7110]^^ ^^1 ^<a-(VSS)<^ 

<i2i> 2^ NMOS ^(4317. 4321)^ ^ NMOS HSS^l^iel^ cH-§-sl^ ^JMOS H^^l 

i^iEl(4315. 4319)* #^><=^ i:.^(4335)5!l- ^]2^^^^^C'M)D)^}o]o\] z^- NMOS 

:E^;^liE-1 ^(4325 , 4329)^ NMOS B^^l^E] (4323 . 4327)* *§><^ i^:^(4335)5q- ^^1 

^<y-(vss)A>oioii ^^^4. 
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<122> z^- NM0SB^;^l^Ei(4315, 4319. 4323, 4327)^ TijolHfe ^ll^-^^"a-(VDD)<Hl 

^4. *a5qolTg>,(4311)^ h^B.U309)^ i^-^(4313)A>oloil ^^£]j7, <asloloi>^(43i4) 
^ ii:B(4313)s)- i^^(4335)>^><^l<Hl ^^SjJL, i^S.(4313)^ ^^^^ ^U7]^^^ 
(VREFOlH)oltq-. 

<123> c^l^cfl, 3Zpoll -g-^tV PMOS S.^^]^^ ^(4301)^ '^^ilolci^^o^ ^o] 32^1 JL, 

1.5Zp<Hl ^^^V PMOS B^^lciEi ^(4305)^1 <a3X]ol^io:) ^o] i.5Zol:ii, l.SZncHl 
^ ^ NMOS H^^l:iBl ^(4317 , 4321)^1 <a3i1ol^>;^ ^o] LSZ^lJl. 3Zn«^l ^^tb ^l" 
NMOS H^^lc^^iB] ^(4325 . 4329)^1 <a3r]olcii^ ^o] szol ^g-?-, z^- ^3r| o] ^^(4311, 
4314)2] 4Z<y ^o] w>^3i^>c]-. £ 15011^ ^I47l^^<a-(VREF01H)^ e^l^o] i^Ajs] 

<i24> :£ ;^l57i$^«a- M-b^-^ci-. h 13^ ^s^T-^. ^157}^^ 

^^Ss|^(400_5)^ t^^7ll2] NMOS B-^^l^E] ^l-(4405 , 4409 . 4415 , 4419 , 4423), 
^^7B2] MOSS. ^^l^Bl-i- (4403, 4407, 4413. 4417, 4421) ^ '^^^^M^(.4326)m: ^ti] 

<125> £ 5. £ 7 ^ £ 131- %Ss:>ia, <as1o]ia>; ii^5lS.(200)S^El 

<H^^(Zn, 1.5Zn, 3Zn)fe tfl^s)^ z]- mOS ^(4423, 4405, 4409, 4415, 

4419)^ 711<^1HS. ^^^i:^. 
<126> z]- NMOS H^^l^iE-l ^(4405 , 4409)^ ^ NMOS H^^li?iE-1^ tfl^^^ NMOSH^^l 

r^iB)(4403, 4407)1- ^^>a] i^:^(4325)i!l- ^]2^^^'^^ivmi)^}o]<=]] ^^^cf. z]- NMOSB 

Sa^]^Ei(4403. 4407)^ Tll^^lH^ ^U^^^'a-(VDD)<^] ^^^cf. 
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<127> z]- NMOS ^(4415 , 4419 . 4423)3^ z]- NMOS H^^l^Eife cfl-§-slfe- NMOS 

H^;^1^eK4413, 4417, 4421)1- -f-^H ic::= (4325)Sf ^^l^^(VSS)^>olo11 ^^^cf. 

<128> z]- NM0SH^^liBl(4413 , 4417 , 4421)^ 7fl<5lH^ ^Il^^^*a-(VDD)<^1 ^^^cf. 

<129> <^l^t|], Zn^ll -§-^^ NMOS H^^l^iB) ^(4423)^ ^asjoli^^^S] ^o] zol:ii, i.5Zn 

^1 -S-^tb ^ NMOS H^^l^El 5-(4405 , 4409)^ ^asjojoi^o:) ^o] l,5Zo]jL, 3Zn^] -§- 
^t!: ^ NMOS S^;^l^Ei ^(4415, 4419)^ <y2)oloi^o^ ^o] sz<^ y^^, <^^^o]}^^ 
(4326)31 4Z^ ^<^1 w>^2jB:>cf. i£ isofl^ :^]57]^^<'^ (VREFOlDS] e^l^tol 

<130> i ^l67l§^<a- ^>SS)^S1 3)^:e# M-Ei-vflcf. s. 141- ^S^>^, ^167]^:^ 

•y- ^^55lS(400_6)fe ^^71]^ NMOS S^^liB] ^*(4505, 4509, 4513, 4517). ^^7]\ 

^ NMOSB€^1iEll-(4503. 4507. 4511, 4515) ^ c]^>h(4519)l- ^wltb^-. 
<131> £ 5, £ 7 ^ £ 14* #S*>^, 'yslolci^i a.^^S(200)S-^Ei #^5]^ z^- >fl 

^^:&(0.5Zn, Zn, 1.5Zn, 3Zn)fe cfl-g-s)^ z^- mOS H^^I^B] ^(4505, 4509, 4513, 

4517)^1 TflolHS SJ^^^. 
<132> NMOS H^^l^El ^(4505)^ ^ NMOS H^^l^^iB]^ tfl-g-s)^ NMOSH^^I^E^ 

(4503)1- ^t}c^ ^l2^-^^^(i4/DD)3|- i^^(4501)><->olo)l ^^^q-. z]- NMOS M^^l:^^! 

^(4509, 4513, 4517)^ z^- nmOS H^^^lriiE^^ tfl-§-^^ NMOS H^^l^^E] (4507, 4511. 

4515)1- -i-^H ^^l^<a-(VSS)5i)- ii:^(4501)>^M<^l ^^^4. 
<133> zl- NMOSB€^lr^Bl(4503, 4507, 4511, 4515) 5^ Til <:>1H^ €€^*a-(VDD)c»ll 
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<134> <^l^cfl, 1.5Zn<Hl -§-^^ NMOS H^:^l^Bl ^(4505)^ <a3r)ol^>hSl ^o] i.szolji, 

SZnofl NMOS ^(4509)^ <a 3x1 o] Di^iS] ^o] 32^1^1, Zn<^l ^^tt NMOS 

B^^l:iE-1 •5-(4513)fil <a5£loloi>-s^ ^o] zojZL, 0.5Zn<^l -§-^^ NMOS H^^l^B] ^ 
(4517)2] ^5Elol^>^;0^ ^o] o.5Z<y ^-f , ^^qo] 01^(4519)0] 4Zoi ^o] wV^^sj^V 

i=V. £ ISofl^ ^I67l^^<a-(VREF00H)^ £Al5]o] oicf. 

<135> s. 15^ ^ll7l^^<a- ifl^l ^I67l$^<a-^ efl^ ^ M-^l-'i^. H 1 vflx] ^ 

3 ^ £ 15» #S*V^. 10 ^10^ ^^]^ ^4. #^MUX(111)^ #^^S(LTXL) 

7> lOolJl. #^MUX(141)^ #^-tls(RTXL)7> 10^ , ^^^(130)^ ^-y-^ 
10(EnlO=VDD)<5lt^-. 

<136> ZIB]J1, 10 <^ 112] o^p]^ :y-c]-. #^MUX(111)2] #^^:&(LTXL)7> 

10O131. #^MUX(141)2] #^^:£(RTXL)7> lio] ^-f . ^^^(130)2] :^<^^ (5/6)VDDol 
^. 

<137> zielJi, 10//(10 ^ 11)2| o^D]^ Cf^uZ]- ^Cf. (10 <^ iDofl o]^ ^^^(130)2) 

^^((5/6)VDD) ^ 10<^ 2]tb ^'a-'^l ^ll7l§^<a-(VREF10L)ol ^i^f. 

<138> nelJi, (11 » IIMIO « 01)2] o]p]^ c]-^3|. :^t]., #^MUX(111)2] 

(LTXL)7> liolji #^MUX(141)2] #^ J:(RTXL)7l- ll^l . #^MUX(111)2] # 

^'as(LTXL)7> lOolzL #^MUX(141)2] #^ ai^(rtxL)7> 01^ ^^^(130)2] 
no] ^c]-. 

<139> ^^J^^l 511 ^ ^7] eil^^ 3^:^^ :£ 2, £ 3 ^ £ 15# ^S*]- 
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<140> i 16^ £ 8<^1 iEA]^ wlJlslS.* M-E^-^rV. S. 16^ #S*>^, h] j]7S]S.(500)^ 

^lialJii7l(510), ^12^1 iiI7l (530) ^ ^I3«lil7l (550)» ^a] • 

<i4i> £ 1 ^ £ 16^ ^S^}^, ^ ti1iil7l(510 , 530 . 550)^ #^MUX(111)^ 

(LTXL, ^ EnlO, Enll, EnOl. En00))<Hl -§-^*><>^ 67fl^ 7]^^<^^ ^.ij^o^ y]^ 

^•y-^ ^^*>^. 7l^^^uil- 2fl:^(i21)l- -i-^H c)l<^lE](Dinl)l- Hjiil*!- 

Jl, H wliil^isl-COA, OB, 0C)1- <y^t:i(ii7)^ ^^tb^l-. 

<142> £ 1. £ 8 ^ £16^ #S^>^. #^MUX(111)S1 #^^^(LTXL)7l- EnlO^ ^4", 
;^llwlJil7l(510)^ ^ll7l^^^(VREF10L)^ ^l^^^o.^ ^l2«l JiL7l (530)^ ^1 

27]$^<y-(VREFllH)^ 7l§^<a-o.s ^^^>J1, ;^l3tiliil7l(550)^ ^I37l^^<a-(VREF11L) 

<143> til-el-Ai ,- ;*illHliS7|(510)^ ^1 l7l ^^<a-(VREFl0L)4 cfolB^(Dinl).9l 13151 
(OA)l- #^^>J1. ^]2wliii 71(530)^ ^1271^^^(VREF11H)3|- <a ^ PflolB] (Din2)^ 

%:^^\1L, ^I3wliil7l(550)fe ^I37l$^'a-(VREF11L)2)- c^lolE-ICDinl)^ w] 

iiI^3|-(0C)# ^%^t\, 

<144> #^MUX(111)^ #^^5:(LTXL)7> EnOO«y ^-f . ^111^15771 (510)^ >«fl47l§:^ 

"y-(VREFOlH)^ 7]^^^o.^ ^^sr>jL, ^l2wl 5171 (530)^ ^l57l^:5i<y- (VREFOIL)^ 7l^ 
^<a--^S. -id^^VJl, ^13^15171(550)^ >il67l^^«g-(VREF00H)^ 7]^^^^^S. 

<145> icl-sl-A-l, ;*llltil5l7l(510)^ ^l47l§^«a-(VREF01H)2l- c-llolBl(Dinl)^ tilJE:!^ 

(OA)l- #^^>J1, ^12^1 5171 (530)^ ^l57l^^^(VREF01L)2l- <a^c-llolEi (Din2)^ wl51 
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^2)-(0B)l- #^^>JL, ;^l3til 5171 (550)^ ^l67l$^'y-(VREF00H)i|- c-)lolEl(Dinl)^ 

alii7;gji).(0C)* #^^cl-. 

<146> s. 3^ #^MUX( 111)^1 #^^^(LTXL)«^ 4€- ^ w]i27l(510, 530, 550)^1 7]^:^ 
<147> [S. 3] 



LTXL 


;H|lH|il7|*J 7|^;5l<y- 






. EnlO 


VREFIOL 


VREFllH 


VREFllL 


Enll 


VREFllH 


VREFllL 


. VREFOIH 


EnOl 


VREFllL 


VERFOIH 


VREFOIL 


EnOO 


VREFOIH 


VREFOIL 


VREFOOH 



<149> 



<148> 



£ 17^ M-Bl-^rV. £ 1. IE 16 ^ £ 17* 

^ ^]^7]S] ^^^s.m, OB. 0C)7l- S.^ H(high)^ ^-f , '?l^t;-l(117)^ >^]2^^S. 

n ^J-^l(140)7> no]mm2, 0D2)1- «?1s^*>o1 1-1^->0J:(RCLK. RCLKB)oil -§-^*> 

OA. OB ^ 0C7> L(low). H. ^-f , tlsi:-1(117)^ l(ED2)2l- 1(0D2)* 

#^§>31, OA. OB ^ 0C7> z^-zl- L, L, E9l ^-f , <yST:-](ll7)^ 0(ED2)3|- l(0D2) 

* #^«:>5l, OA. OB ^ 0C7> 4^ L, L. L91 ^-f , ^^1^1.(117)^ 0iED2)^- 

0(0D2)* 

S. 1 17* EDlo] Oo]jL, ODl^l 0^1 JL, ED27} lojji 0D27> 0<?1 ^ 

-f . ^U^S^l ^^1(110)5^- /^fl2al:£^l ^J-^l(140)^ ^'^^V^ cf^iz}- :^i:l-. 

<151> ;«lllti}.£.^] ^^1(110)^ #^MUX(lll)fe EDl^l- ODH -§-^*M EnOO* 

#^7l(113)^ 4efl't ^^71(113)^ #^ ^2to]nl(300)^ 2^:^(121)1- 



<150> 
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EnOO^ ^4^>id(130)^^ #^*V^ *^H1 ^I2ti}-:£^1 ^^1(140)51 #^MUX (141)^ 
ED23}- 0D2<^1 -§-^5^H EnlO* ^^7] (143)5. 4eM ^^71(143)^1 %^ 

:Be1-oltf|(300)^ 3(1:E.(151)» -i-^M EnlO* ^4^^(130)^5. ^^F^i 
(130)^1 ^<a- ell*i^ O.SVDDolcf. 

^^71(115)^ ;^ll«l5il7l(510)^ EnOO<^l -§-^^><^ 7l^^^o.^ ;^l47l^^ 
^(VREFOIH) ^ iHl<^lE-KDinl=0.5VDD)l- wlJU^l-Jl, s:>o]^ jii^ai|-(0A)5.Al 

#^*>ZL, ^l2HlJiL7l(530)^ EnOO-^l -g-^*H 7l^^«a-CL5. ;^l57l^;^^ 
(VREFOIL) ^ 'a^^ c]lolEKDinl=0.5VDD)» wliiI*>Jl, ^}^]m: ^]ML^^m)^^^ 

#^^>J1, ^I3wliil7l(550)^ EnOOofl -§-^^><^ 7]^^'^^o^S. ^l67l$^<a- 
(VREFOOH) ^ SJ^^ ollolBl(Dinl=0.5VDD)-l- al51*]-Jl. ^e) ^o]m. ii^3i\-(0C) 

nq-efx^ olsc-ldl?)^ #^<0:£(RCLK, RCLKB)<^1 -§-^s:>o^ l^l ED2 

^ 0^ 0D2# o^lS-el ^^15. ^^tbcf. ^U^S^l ^>^1(110)^ ^12H]: 

£^1 ^^1(140)7> ^^tb c11«^lBl(ED2 , 002)1- ^^^>7ll 

<^15+ ^^I'^Hl, ^^71(145)^ ^llHli27l(510)^ Enl0<^l -g-^*H 7]^^^^^S. 
€ ^ll7l$^^(VREF10L) ^ cllolE^(Din2=0.5VDD)» alJ51^>Jl, S.^(low)» 

tilii7:iui)-(0A)S.Ai #^^V^. ^]2^]mL7](530)^ EnlO<Hl -§-^*H 7l§;5i"a-^S. >Jd^^ 
>ll27]§^<a-(VREFllH) ^ c11olBl(Din2=0.5VDD)* Hliil*>Jl, 5--f» ajiii^ 

3l-(0B)5.Ai #^*>Ji, /Hl3WliI17l(550)^ EnlO<^l -i-'^-^l-'^ 7]§^«a-o.5. ^l^^ ^137]^ 
^'^-(VREFllL) ^ cllolBl(Din2=0.5VDD)l- wjiE^l-Ji, w]ii7^u4(OC)S. 
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nl-el-A^ oj^ ^^cH(147)^ 1-^^^(RCLK. RCLKB)<^1 -§-^^]-<^ 09] ijt^ EDI 

^ 0^ oDi* oiise^ ^n^^. ^^^^ m^^^] ^^](i40)^ 

£^1 ^^1(110)71- ^^tb c-ll^lEl(EDl, ODD* ^l^*>7fl ^%:^t]., 

^ S.^^] £Al^ ^ ^A] <^ll. ^jLS. o]^ d\]X\^o] ^cn] 

■i-^^VH. ^ ^o>o^ ^^o^ xjA^o. ol^«-E-l rfof^ ^ 

^Alo^l7> 71-^^1-1=1-^ <^1^B^ ^<^1C1-. tc)-5l-A-^, ^ ^T^o;) 71^^ ^ 

A>o]o^ <a5Xloli^>^o^ ^^S)^ -^Al T^Bl, ZLEl^ C^] 
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11 

^li^^s. ^^*>^ ;^1i#^MUX; 

^7l ;^12«V5.^1 ^^1^. 

^I2^^s. ^^*V^ ;^12#^MUX; 

^7] ;^12#^MUX<^1 ^7] >|]2^^# ^7l ^^^^ ^s^H ^7l ;^ll^£ 

^7l ;*ill^S.^l ^^1^ ^7l ;tlll^sofl ^ols. ^>u|-o^ 7l§:5i«3-az|- 

^ -^7] ^^-a^ -i-^l-<^ ^^51^ ^13^S# WlJU^l-Jl, H %^^}^ ^11^ 

^7] ;«fll=^Al7lS«-Bl ^7] UliL^4o11 -S-^^^H 'S-^l ^^l ^ ell Bll- 

^ll'y^ ^wl*>Jl, 
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;^12«]:£^] ^^1^ ^7] ^l2^J:ofl ^^V'^ 7l^^<a-3). 

^12^^71; ^ 

^#^>^ ^12'^^ ^wj^m ^^^S. 'a=«J-*J= ^J: A1>^EJ 
2] 

^11^<=>11 ^Ol^i. ^7l ;*113^J:^ ^7l ?«ill^>a7l3] ^ >^7l ;i1l2^^7l^ 

31 

^13%H1 ^1-71 7l§^^^ ^7] 77B^ Sll'i^^'^l^i ^}^^ ^7l 4711 

^ ell'il- cHi:: ^>u|.o^ efl»aA>olo^ ;^<y-ol O.^ ^^a] oj:«j.^ 

I^^^J- 5] 
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^7] %^ ^5]-o]Hl^, 

^7] ;^ll ol;5lDllolEi ^ ^ll>tl^<Hl ^^^}^ ^^^'>\] -§-^^H 

I^^^J- 6] 

^7l ;^12«]:£^1 ^J-^l7> ^7l^sl^ ;^-f<=>fl -^^^>^, ^7] ^^^o\] ^7] 

^7] ^^ B.s^o]^3]^^ 

-^7] ;«]]2 oj^cllolEi ^ ^7] :^]2^SLo]] ^-^^l^ ^^^k^] -§-^5^1-^ ^7] ^]2^S. 
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7] 

^11%H1 SX-^M, ^11^^71^, 

*>^, -Jd^^ *>M-^ 7l§^<a- ^ >a-7l ;5ll3^Jl» tijiii^Vji. zi tiliii^jil-l- #^ 

8] 

^li*J-<^l ^71 ^l2^Al7l^, 

5:>jL, ^o]^ ^^J\.$] 7i^^^ ^ >^i-7i ^^is^ji* wui^vji, zl tiija^^i- #^ 

9] 

^V£^l ;^J-^loil $X'^^^, 

; 

^^*><^ #^*V^ #^MUX; 

^7] #^MUX ^ ^7l SllJBAVolofl ^1-71 -^-7] 3^11 = <^1 
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101 

HlH W^^V^, - - - - 

^7] #^ ^H^o]Hl^, 
^, ^7] o]^^]o]B\ ^ ^1-71 ^ll^^ofl ^V-g-^].^ feeli;t<Hl -§-^^H ^7] 

[^^^ 11] 

^1 1^^^, ^12^^^ ^ ^wl^>Jl, ^>7l ;^11<?^^^S1 ^^g-sf ^1-71 ^12 

^ al5i7l; 
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^7] ^3]mL7]2] %:^^o\] ^7] tilii7^ai}-ofl n^.^ ;H1<H^^# #^*>^ 

^>7l ;sllolA]^oii -g-^^Vc^ ^7] NwlB 7>^H -^^1 (holding)*]-^ 

[^^■sj- 12] 

^li^-S^'^-^ ^7l ;*iliiL:^A>oi6)i cfl-i-i^]^ N«1H ;*ll<H^:5i5i wjE 
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^7] ^ii^^^<a-^ ^ o. o.^ sr>^ 7i^:^<a- 

[^^^J- 13] 

;fll2i^:BS!|- ^7] %^^^}o]d\] ^^s]^ ^l2<y5rioiDi^ 

^12^^^^2)- ^7] ^lli^^A>oloil cfl-§-^^ NtilH ^ «1H 

141 
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^ 7l§^^ ^^^55|S. 
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